A 67-year-old man presented with cervical myelopathy for which a C3/4 discectomy and anterior fusion was performed. Recurrent episodes of acute upper airway obstruction necessitated laryngoscopy and endotracheal intubation. Drainage of a prevertebral collection of CSF and surgical repair of a dural tear corrected the obstructive symptoms. Management of the difficult airway is discussed.
Acute upper airway obstruction is a serious and potentially fatal condition which presents a challenge in its diagnosis and management 1, 2 . We present an unusual case of recurrent acute upper airway obstruction after anterior cervical fusion.
CASE HISTORY
A 67-year-old man presented with cervical myelopathy. He denied any history of respiratory difficulty and was otherwise well. A C3/4 discectomy with bone graft fusion was performed through an anterior approach. As the dura had been breached during the procedure, two cervical low pressure drains were left in situ. Following an uneventful anaesthetic including a grade one intubation 3 , he was extubated without difficulty at the end of surgery.
The patient made good postoperative progress in the first 48 hours and as there had been minimal drainage it was decided to remove the surgical drains. Over the next eight hours he became distressed with increasing inspiratory stridor. At the time of presentation to the anaesthetist, the patient had severe stridor at rest with an oxygen saturation of only 80% despite supplemental oxygen via a Hudson mask at 10 l/min. He was markedly agitated and able to breathe only while standing. The patient was immediately transferred to the operating room so that his airway could be assessed and secured. In anticipation of this, the ENT and neurosurgeons were summoned.
Anaesthesia was achieved by gaseous induction using 100% oxygen and incremental halothane with the patient in the erect position. He was gradually lowered into the supine position as anaesthesia was induced, spontaneous respiration being maintained and assisted with continuous positive airway pressure. At laryngoscopy, he was noted to have a grade two laryngoscopic view 3 . Extensive oedema and swelling was noted in the supraglottic region and the posterior pharyngeal wall. The patient was intubated with a 7.5 mm endotracheal tube and the wound was then explored surgically. A moderate amount of blood-stained fluid found in the retropharyngeal space was drained and a surgical drain reinserted. The patient was then transferred intubated to the intensive care unit. Three days later a planned extubation was attempted. A skilled fibreoptic endoscopist and equipment were readily available. Prior to extubation the lower airway was anaesthetized with nebulized lignocaine via the endotracheal tube to facilitate comfortable positioning of a bougie. A moderate air leak was noted with the endotracheal cuff deflated. At extubation, the bougie was left in position to facilitate reintubation if required. The patient had a mild amount of stridor initially but seemed reasonably settled and the bougie was therefore removed. Unfortunately he then deteriorated rapidly over 20 minutes despite receiving 3 mg of nebulized adrenaline. An awake nasal fibreoptic intubation was performed as this was well tolerated and allowed for continued administration of high flow oxygen via a Hudson mask. Severe deformity and oedema of the supraglottic tissues with the epiglottis abutting against the posterior pharyngeal wall complicated visualization during this procedure. A lateral cervical spine X-ray showed only acute changes to the cervical vertebral bodies related to the cervical fusion.
Subsequently in discussions with the family his daughter recalled that he had been diagnosed as having sleep apnoea. In the light of these facts a further assessment was done after another 72 hours and the decision taken to do a tracheostomy because of continued severe upper airway swelling.
The tracheostomy tube was removed without incident two weeks later after changing to a smaller uncuffed tube and then corking it for 24 hours. Monitoring with pulse oximetry for the first few hours was satisfactory. Forty-eight hours later the patient had a rapid acute deterioration and suffered a respiratory arrest secondary to upper airway obstruction. An emergency oral endotracheal intubation was undertaken on the ward. The tracheostomy tube was subsequently reinserted.
A further surgical assessment was made of the patient's upper airway and a soft retropharyngeal swelling which protruded into and obstructed the supraglottic airway was noted. A CT scan of the neck confirmed the presence of a prevertebral fluid collection which was aspirated but subsequently reaccumulated.
A cervical myelogram and CT scan were then performed and this demonstrated a contrast leak through the anterior aspect of the dura at the C3/4 level into a dumb-bell shaped sac (3 cm x 8 cm) in the antero-lateral aspect of the right side of the neck (Figure 1) . This had the effect of distorting and compressing the pharynx and larynx (Figure 2 ).
The dural defect was subsequently surgically repaired and the patient made an uneventful recovery. The tracheostomy was removed and he was well at three-month review.
DISCUSSION
Upper airway obstruction has been observed following anterior procedures on the cervical spine 4 . Most of these patients had moderate to severe myelopathy and also underwent multi-level surgery. They presented with severe soft tissue oedema requiring reintubation within the first twenty-four hours. A cerebrospinal fluid leak has not been reported previously as a cause of airway obstruction following a cervical fusion.
In an attempt to optimize the management of the airway, the American Society of Anesthesiologists have produced the Difficult Airway Algorithm 5 . Benumof 6 , in a modification of this algorithm, suggested that a difficult airway is best secured with awake tracheal intubation provided that the patient can be properly prepared and is co-operative. At the initial presentation of upper airway obstruction in our patient this was not possible due to extreme respiratory distress and lack of co-operation. This also precluded doing an awake tracheostomy. We therefore induced general anaesthesia with spontaneous ventilation in theatre with a surgeon ready to perform an emergency tracheostomy should we have failed to secure the airway by nonsurgical means.
As proposed by the ASA algorithm 5 it is imperative to plan and prepare for a number of alternatives. These alternatives will be modified by the pathology, degree of obstruction, level of patient co-operation and operator experience. Extubation of a patient with a difficult airway is a high-risk procedure. Since this patient had a positive "leak test" 7 we were reasonably confident that he would be able to maintain his own airway when extubated. However, because of the previous difficulties we decided to anaesthetize the lower airway and extubate over a bougie 8 . Unfortunately, significant airway obstruction was delayed until after removal of the bougie. The subsequent reintubation was performed fibreoptically because the patient was co-operative and this enhanced maintenance of the airway. In our patient the mass effect of the CSF leak into the soft tissue anterior to the cervical bodies of C3 and C4 distorted the laryngeal anatomy and displaced the pharynx in close proximity to the epiglottis. These factors made fibreoptic intubation very difficult.
The delay in obtaining the history of sleep apnoea syndrome may have further complicated management of this patient. Patients with sleep apnoea syndrome are extremely sensitive to all central depressant drugs, and are at risk of perioperative upper airway obstruction, apnoea, desaturation, and cardiac dysrhythmias 9 . This may have had the effect of diminishing any reserve in our patient and thereby exposed him to the risks of upper airway obstruction more readily than in a normal patient.
This case demonstrates that a cerebrospinal fluid leak following a dural tear can lead to delayed upper airway obstruction with potentially fatal consequences following cervical surgery. Early consideration must be given to this possibility to ensure prompt diagnosis and treatment. Further, as suggested by Benumof 5 , a number of techniques may be used to manage the difficult airway depending on the specific circumstances. It is vital that anaesthetists be prepared and practised in these various techniques.
